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ABSTRACT
PROPERTIES OF Acacia Mangium WCB IN RELATION TO
PARTICLE SIZE AND ADDITIVES (Na2Sj03)
Particle size and Cldditives (Na:,S,O;) had significance effect on physical
and mechanical properties of WCB. One WCly analysis of variance
(ANOVA) hCls been used to examine if there is any significance
differences between the populations mean. The findings were revolved
around the mechanical and physical properties of Wood Cement Board
(WCB) from ACClcia mangium. The two parameters that involved in this
study are the particle sizes and the additives (Na2S,OJ) Particle size,
additives (Na;,S,OJ and the correlation between particle size and
additives (Na..S,O.l) influence on all the WCB properties.The values of
physical properties for particle size effect all met the standards of
MS544:2001 except for particle size 2.0rnm of 0% Na2S,03 and 15%
Na2S,O" which are WA not met the standards of MS544:2001. Effect of
particle size on mechanical properties indicate fluctuation due to the
decreasing of particle sizes while the effect of particle size on physical
properties also show fluctuation due to the decreasing of particle sizes.
Meanwhile,the effect of additives which are 3% of Na2S,03 tends to
cause higher values of MOR (136MPa), MOE (5,979MPa) and IB
(1.56Mpa) on the effect of mechanical properties. The effect of additives
(Na2S,OJ) on physical properties, the value of WA and TS tends to
decrease corresponding due to the percentage (3%) of Na2S,OJ.
XIII
TABLE OF CONTENTS
Page
APPROVAL SHEET II
CANDIDATE.S DECLARATION III
ACKNOWLEDGEMENT IV
TABLE OF CONTENTS VI
LIST OF TABLES IX
LIST OF FIGURES X
LIST OF PLATES XI
LIST OF ABBREVIATIONS XII
ABSTRACT XIII
ABSTRAK XIV
CHAPTER 1
10 INTRODUCTION 1
1.1 Back~lround of study 1
1.2 Research problems of study 5
1.3 Justification of study 5
1.4 Significance of study 6
1.5 Limitations of study 7
1.6 Objectives of study 9
CHAPTER 2
2.0 LITERATURE REVIEW 10
21 Overview of Acacia mangium 10
2 1.1 Physical and mechanical properties of 11
Acacia mangiurn
2.2 Wood based panel product 12
2.21 History of wood cement board 13
2.2.2 Manufacturing process in wood cement 14
board
22.3 Physical and mechanical properties of 15
wood cement board
2 3 Effect of particle size on wcb properties 17
VI
24
CHAPTER 3
Effect of additives on wcb properties 18
3.0 MATERIALS AND METHODS
3.1 Raw materials
3.2 Materials preparatiOJl
3.3 Determination of mOisture content (MC)
3.4 Particle anCllysis
3.5 Bulk density
36 Wood cement board making
361 Board making process
3.6.2 Blendlllg
3.63 M<.lt forming
3 6.4 Pre pressing
3.6.5 Calc! press
3.6.6 Conditioning chamber
3.6.7 Curing time in room temperature
3.6.8 Board cutting
3.7 Determination of flexural strength in wcb
3.8 Determination of internal bonding
3.9 Physical testing in wcb
3.91 Water absorption
3.92 Thickness swelling
20
20
20
22
22
23
23
23
24
24
25
26
27
28
28
29
31
32
33
34
CHAPTER 4
4.0 RESULTS AND DISCUSSION
4.1 Properties of wood cement board (wcb) 37
4.2 Effect of particle size and additives on mechanical 39
properties
4.21 Modulus of rupture 39
4.2.2 Modulus of elasticity 40
4.2.3 Internal bonding 41
4.3 Effect of particle size and additives on physical 43
properties
4.3.1 Water absorption 43
4.3.2 Thickness swelling 44
4 4 Statistical testing 45
4.4.1 Between additives 46
VII
